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Ploughing by Electricity. 

Perhaps the application of electricity to the per¬ 
formance of heavy farm-work is the last which would 
suggest itself to the majority of our readers. Yet 
this has been, according to the Revue Industrielle , 
quite successfully accomplished in France. That 
journal says that experiments have lately been held 
at Sermaize, Marne, with a new system of cultiva¬ 
tion by mechanical power, with apparatus designed 
by two engineers. MM. Chretien and Fdlix, who, 
with a view to the more general adoption of me¬ 
chanical power on farms, devised an arrangement 
by which motive power in a certain fixed position 
may be employed to do the work of several adja¬ 
cent farms through the medium of electricity as an 


together at their upper parts by means of a simple I 
connecting rod and a pair of India-rubber rings,* 
which hold the pulleys on the end of the Gramme 
machine spindles, against the pulleys I) D. The 
small pulleys in the Gramme machines are covered 
with gutta-percha. The hauling drum C receives 
the movement of the pulleys D, by means of the 
pinions E or F, which give the slow or fast speed 
respectively. Upon the end of the spindle carry¬ 
ing the pulleys D is fixed a bevel pinion gearing 
with the bevel wheel K, upon the shaft carrying 
which is a pitch pinion, over which and the wheel 
L runs a pitch chain, by which the headland 
movement of the windlass is obtained. The 
steering of the windlass is effected by the hand 
wheel, as shown in front. For working, the hind 


sugar factory already mentioned, and situated 400 
metres from the field, gave motion to the dynamo- 
electric machines which supplied the electricity, 
about 8 horse power being employed. When in 
light ground two furrows have been made, but in 
heavy ground only one, the power transmitted to 
the plough being but that of three to four horses. 
The designers will, however, soon have machinery 
ready which will enable them to use a four-furrow 
plough. 

The Gramme machines at the works were driven 
at 1,600 revolutions per minute, while those on the 
windlasses made 800 per minute. The pulleys D 
made 133 revolutions per minute, and the hauling 
drums fourteen and twenty-seven under the slow 
and fast speeds respectiyely, he corresponding 



SIDE ELEVATION 


PLOUGHING BY ELECTRICITY.— Fig. i. (See Page 160 for Fig. 2.) 


agent of transmission. They have for this purpose 
adopted the Grarmne dynamo-electric machine for 
the generation of electricity, and similar machines 
as the electro-dynamic agent for reconversion of 
the electricity, conveyed to any required distance 
by cables, into motive power. Power thus trans¬ 
mitted was employed at a beetroot-sugar factory 
during the whole of last winter, and within the 
past few weeks it has been thus transmitted to some 
. neighboring fields, which have been ploughed by 
a balance plough and the windlasses which we 
illustrate in Figs. I and 2. Each of these consists 
of a carriage of wrought iron, the two side frame 
pieces being of I section, mounted on four iron 
wheels. Two Gramme electro-dynamic machines 
G G are mounted on a hinged frame attached to 
the side frames. These machines are connected 


wheels are fixed upon the axle by a set screw, 
which is loosened for traveling. The rope H is of 
steel 12mm. diameter, and 250 kils. in length, as 
used at Lermaize. The electric cables are carried 
on posts, as for telegraphic purposes. They con¬ 
sist of wires each one millimetre in diameter, giv¬ 
ing a total sectional area of about seven square 
millimetres. In the experiments the windlasses 
constituted as above were placed at a distance of 
200 metres apart, and by means of commutators 
the electricity was alternately passed through the 
one and the other pair of machines as the plough 
crossed and recrossed the field. An engine in the 


rigidity, though the fric 


of friction wheel I and the 
1 after trial, as not giving su 
ction was very-small. 


speeds of the plough being 50 and 81 metres per 
minute. The furrows were 0.275 metre wide— 
10,8 inch—and 0.20 metres deep—7.87 inches. 
Making two furrows, about 22 square metres were 
ploughed per minute. It was found that about 50 
per cent, of the work of the fixed engine was 
realized on the field, and that the efficiency of the 
electro-dynamic apparatus is from 30 to 60 per 
cent., according to the distance of transmission. 

It is urged that the apparatus will provide in 
France the means of supplanting much hand 
labor, which is somewhat scarce, and that by its 
means many falls of water not now used may be 
usefully employed for purposes of transmission. 
This is, so far as we are aware, the first instance 
of any application of electricity to the perform¬ 
ance of farm-work. 
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three children (two in this city 
Hartford injured), who had placed themselves 
der trees in a shower, gives terrible emphasis 
the oft-reiterated assertion of the extreme danger of 
such a position in a thunder-storm. All people 
should remember that the risk of a good wetting 
is nothing to that incurred by close proximity to 
the trunks of trees, especially those which grow to 
' lerable heights, like pines, hemlocks, etc. 


Prof. Fairfield’s Discovery... 




The Molecule of Livi. 
Large Oil-Pipe Line. 


Wheat Straw Lura 


Platin 


a Mines 


in Railway Rec 

How to Wind Spiral Springs. 

Gear-Cutting Attachment for Lat] 
American vs. English Manufactur 

Locomotive Fire-Boxes.--!. 

Pumping Money. 


The Scientific News is 
subscribers at $1.50 per annum 


sent to Europeai 
postage paid. 


The chief reasons why our patent business has 
grown up to such importance are that, united 
long experience in the business, we devote very 
careful attention to the study and preparatioi 
our cases. In addition to this care and study, 
do not abandon the interest of our clients after 
their applications are filed in the Patent Office. 
We have the advantage of the best service 
Washington to look after all the requirements of 
the Commissioner. 

Elegant Binding Files for the Scientific News 
can be obtained at this office, price postpaid 
any address in the United States or Canada, 75 
cents. These files are made with stiff board and 
cloth covers, beautifully embossed, and having 
the name, “Illustrated Scientific News," taste¬ 
fully printed in gold letters on the exterior. When 
filled they may, if desired, form a permanent 
strong binding, and are much less expensive than 
ordinary binding. Full directions for use 
printed on the inside of one of the covers. Every 
one who desires to preserve his papers should be 
supplied with one of these files. 

In our last number we discussed the report of 
the Commissioners of Rapid Transit, and stated 
the probability that they had exceeded the expec¬ 
tations of the Mayor in the attempt to locate an¬ 
other rapid transit road to run through the very 
heart of the city. The Mayor, in his recent com¬ 
munication to the Board of Aldermen, appears not 
to be satisfied with the work done by his selected 
commissioners. He says, “ it will be doubted 
whether the determination of the routes is not 
wanting in definiteness,” etc. This is certainly a 
very mild way of administering rebuke to a com¬ 
mission of his own choosing, who appear to have 
played furtively into the hands of a few large cap¬ 
italists and schemers. 

There always is, and always must be, a fight by 
the people against the grasping intentions of cor¬ 
porations. 


The Fall River Strike. 

No sooner have we recorded the peaceful and 
happy termination of the Western Iron-Workers’ 
strike, than the wires transmit the news of another 
strike in the Eastern States. Fifteen thousand hands 
have united in a, demand for higher wages in Fall 
River, and the mills, unless a supply of labor can 
be obtained from other sources, will be compelled 

stop. We regret to say that the condition of our 
cotton manufacturing interest is not favorable to a 
compliance with the demand for increase of wages, 
although it is admitted that the business has much 
improved of late. The increase demanded by the 
spinners is small, but it seems to be refused — 
principle by the mill-owners, as it was c 
tated by the Trades Union, to whose dictation the 
manufacturers make obstinate protest. Of course, 
unless the places of the striking spinners can be 
supplied, the mills will be as much crippled as il 
their water-wheels were smashed. 

This alternative, moreover, involves the danger 
f a strike of the weavers, as it is unlikely thal 
.qually skillful help can readily be obtained, and 
the supply of poorer yarn will at once lessen the 
earnings at the looms. Should this result, the 
end of the contest may be indefinitely postponed. 

Professor Fairfield’s Discovery. 

In another column will be found an abstract 
(kindly supplied by the author) of an important 
paper just transmitted to the Academy of Sciences, 
France, describing remarkable results obtained 
through the employment of an improvement in ob¬ 
ject-glasses for microscopes, which extends the 
field of microscopical research farther than its most 
sanguine and ardent devotees have dared to hope. 

Prof. Fairfield does not absolutely assert, but his 
observations leave little room for doubt, that the 
enormous power thus given to actual vision has 
rendered it possible to clearly see organic living 
molecules. He describes the form of what, 
present, appears to be the molecule of albumen. 

The exact nature of his improvement in object- 
glasses is withheld, but it rests, as Prof. Fairfield 
explains, upon certain properties of lenses, practi¬ 
cally applied to the structure of object-glasses, by 
which with perfect definition the magnifying power 
of microscopes is increased, reckoned by areas, to 
40||- times that of lenses constructed according to 
formulae in use by the best opticians. 

This enormous stride must have the effect to 
bring the name of Prof. Fairfield prominently be¬ 
fore the entire scientific world, as one of the most 
deserving of those upon whom science delights to 
bestow its honors. 

The discoveries that must result from such; 
largement of present scientific resources it is at 

-it impossible to foresee. Deep into the mys- 

of molecular constitution scientists have pen¬ 
etrated already by indirect methods. It now seems 
that direct observation may supplement the infer¬ 
ences already drawn, and lead to afar clearer 
ception of the forms of molecules. It is with great 
pleasure we chronicle this brilliant discovery, fol¬ 
lowing so closely upon other great achievements of 
this rapid age. 

Capt. Eads’ Proposed Substitute for a Ship 
Canal. A Ship Railway. 

It appears from reports of surveys and 
mates submitted to the Canal Congress in I 
that the construction of such a means of 1 
munication between the two oceans across 
American isthmus cannot fall short of $140,1 
000. In a letter to the New York Trii 
proposing a substitute for such canal, Capt. James 
B. Eads, well known to the engineering public 
through the large internal improvements he has 
projected and carried out, comments upon the pro¬ 
ject as follows: 

“ 1st. That the amount of capital required is 
so vast that it will not pay to execute the work with 
private means alone. 2d. That the amount 
not probably be obtained unless the governments 
of the several maritime nations directly interested 
in the work can be induced to contribute liberally 
in aid of the enterprise. 3d. That the time for 
consummating the work is so great that the enjoy¬ 
ment of the completed canal must necessarily be 
reserved to the next generation.” 

He proposes as a substitute for a canal a ship 


railway, by which loaded vessels may be raised 
from the water, transported overland and floated 
again. The main features of the project are a rail¬ 
way forty feet in width and having eight or ten 
rails, with elevated termini, hydraulic devices 
(locks are specified) for raising and lowering the 
vessels to and from the elevated termini, and a 
car or cradle for the reception and support of the 
raised vessel, such car to be made in locomotive 
sections of say five in number, and altogether com¬ 
prising one thousand supporting wheels. 

The weight thus distributed will be less than 
at on the ties of ordinary railways when passed 
-er by the driving wheels of locomotives. 

Capt. Eads asserts his entire confidence in the 
practicability of the scheme, and places the cost of 
itruction at about $50,000,000. 


Electric Illumination. 

Although the practicability of the general in¬ 
troduction of electric illumination is by some 
still doubted, our faith is strong that in the fullness 
time the electric light will be as familiar in 
ry household as gas-lights are now. Our faith 
trong, moreover, that this consummation is not 
very remote. It is true there are yet unsurmount¬ 
ed difficulties; but the end is so desirable, and its 
pursuit so attractive, that it will command the at¬ 
tention of the best minds and the most brilliant 
inventive genius till it is reached. The select 
committee of the British House of Commons, ap¬ 
pointed to make inquiry upon the subject of public 
lighting by electricity, has had before it, among 
others, Sir William Thompson, Professor of Nat¬ 
ural Philosophy in the University of Glasgow, Fel¬ 
low of St. Peter’s College, and lately President of 
the Royal Society of Edinburgh. Perhaps no man 
of equal ability and attainments has devoted more 
attention to the special problem of electric illumi- 
and probably there is no living savant 
whose opinion would carry greater weight upon 
this subject. 

He deliberately and earnestly stated to the Com- 
ittee, that he anticipated a great and immediate 
future for electric lighting, and he believed it 
would be used before long in every case where 
fixed light is required, whether in large or small 
rams, and even in lobbies and other parts of pri- 

ln reply to the Chairman of the Committee (Dr. 
Lyon Playfair), who said: “ Then, in your opin¬ 
ion, such an extended use of the light is not a mere 
dream of the savant , but is a practical possibility 
of the future ? ” Prof. Thompson replied: “ Most 
certainly. The electric light has been in dream¬ 
land for sixty years, but it is now coming into the 
world of reality and is rapidly developing in good 
hands. There is immense promise in the actual 
work carried on by practical men in the present 
ly.” 

He also asserted that the electric arc could be 
produced of the power of 2,400 candles for 1 
horse-power, or even more than 2,400, according 
to the dimensions or conditions of the arc. In the 
case of gas, I horse-power of energy would pro¬ 
duce a power of twelve candles. The result of 
experiments made at Messrs. Siemens’ Works, 
at Woolwich, and of experiments at the Natural 
Philosophy Class in the University of Edinburgh, 
was that allowing the practical estimate of 1 horse¬ 
power applied in driving the engine, which had 
produced 1,200 candles of actual visible electric 
light, half the gross energy went to produce the 
electric light, while the other half was lost in 
heating different parts of the machine and the 

He spoke in terms of high praise of the Sie¬ 
mens Regulator, which he had seen on the day 
previous to his appearance before the Committee. 
“ This regulator gave a steady, pure and quiet 
light. He blew it out seven times, but it instantly 
relighted itself. The performance was quite beau¬ 
tiful, and was incomparably better than anything 
of the kind he had previously seen. It was a wa¬ 
ter pole regulator—that was to say, it had a cop¬ 
per tube below in which water flowed. The cop¬ 
per tube was substituted for the lower electrical 
carbon, and it had this advantage—it prevented 
the upper or positive carbon from becoming cupped 
as in the ordinary way, by which “ cupping ” a 
mushroom growth became encrusted on the top of 
the lower carbon, and broke off from time to time, 
while at other times it completely joined the two 
carbons, compelling the electric arc to seek another 
outlet, and so causing flickering and hissing. This 
mushroom growth was entirely done away with by 
the use of the Siemens water-pole. The upper pole 
was still carbon, but it did not become cupped, 
and this, of course, was a great advantage.” 

He advocates an elevated position of electric 
lamps for street illumination, and also the doing 
away with the so-called opal globes, which absorb 
from 50 to 60 per cent, of the light. For long 
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the Tolies ^ inch, recently exhibited before the 
New York Academy of Sciences; but I trust I 
shall be believed when I affirm that, with an 
ample working distance, the Bardou No. 10 I 
have just described is superior in power, defini¬ 
tion, penetration, and resolution to the Tolies; 
being, with the exception of the f- inch more 
recently constructed, the most powerful micro¬ 
scope objective in the world. An entire corpuscle 
of human blood cannot be viewed at one. time 
with the jV inch as now arranged, and it requires 
only ten of the little bodies styled monads to fill 
the worker’s vision completely. Yet the de¬ 
fining, penetrating, and resolving properties of the 
lens are perfect, and the perimeters of the monads 
are sharply defined. 

My first step in the investigation that followed 
was to ascertain by calculation how small an 
object the instrument, as thus modified, was 
capable of visualizing. By experiment, when 
mounted in balsam or glycerine jelljr, I first 
ascertained that my right eye, unassisted by 
lenses, was capable of detecting the presence of 
an object of an inch in diameter, held between 
it and a clear and steady light. Then, by pro¬ 
portion, as 50,400 is to 1, so is to the diameter 
to be found. The result thus arrived at is, that 
an object -nrmVffinr of an inch in diameter could 
be distinguished, though not described, with the 
lens by means of which my 
work was to be conducted. 

The next point was to 

tion of the diameter of the 
molecule of living matter. 

It is useless to argue that 
an atom or equivalent has 
no dimensions, for the rea¬ 
son that extension is a prop¬ 
erty of matter, and, with¬ 
out going into metaphysical 
speculation, any sub-divis¬ 
ion of matter that is conceiv¬ 
able must be conceived as 
having extension. No 
words need l)e wasted here. 

If there is such a thing as 
an equivalent, or such a 
thing as a molecule of water 
or of albumen, such atom 
and molecule have the 
property of extension. 

They may be minute be¬ 
yond conception, but so, 
comparatively speaking, are 
many other microscopic ob¬ 
jects. According to calcu¬ 
lations based upon the best 
data at hand, it takes not 
less than 10,000,000 of 
molecules placed in linear 

sand 3 } jn of an g inch in 
diameter. The molecule 
of inorganic matter is thus 
seen to lie beyond possible 
optical analysis. But as 
some living compounds 
contain 90 equivalents, in¬ 
stead of 3, and as the struc¬ 
ture of living matter is com¬ 
paratively less solid than 
that of inorganic, it may 1* 
concluded that its molecule 
is at least 30 times in diam¬ 
eter that of a molecule of 
sand. Take the following formula as an example: 
C 39 H 25 wit -f- hyposulphurous acid, a trace; and 
nearly 100 equivalents in all must be considered 
as making up the complex molecule of albumen. 
Such a molecule might possibly lie within optical 
limits, with a clear and distinct illumination. Next 
in order come the data of experiment. When a 
film of albumen from the white of an egg is pressed 
between two glasses, or placed upon the surface 
of a slide and pressed beneath a cover of the smallest 
available diameter, it commences to break up into 
vacant spaces and lacunae at a thickness of TtraWtl 
of an inch. As albumen is extremely viscous, it 
will scarcely be maintained that its power of cohe¬ 
sion would give way at a less maximum than 100 
molecular thicknesses; and, this being the case, 
ToWinmt an inch may be stated the minimum 
diameter of the molecular subdivisions of a drop 
of albumen. My f, double-system objective leaves 
me, upon this basis, a margin of 50 per centum over 
and above the calculation from experimental data; 
and if, in studying the surface of a colored cor¬ 
puscle of blood or a film of albumen, it reveals 
anything beyond the revelation of 5,000 diameters, 

, it may be concluded, with considerable show of 
probability, provided the something revealed is 
regular in its structure, that the molecular consti¬ 
tution of the compound has at last been brought 
under the purview of direct optical analysis. 

The most extraordinary fact in the study of a 


film of albumen at this power is, that the whole 
optic field seems to be alive with minute globular 
bodies, having a slight, tremulous movement, with¬ 
out alteration of position in relation to each other, 
but associated by minute threads. In a similar 
way the surface of a colored corpuscle shows a 
curious but extremely delicate reticulation, with 
almost imperceptible globules at points where the 
minute filaments unite. The albuminous globules 
are not more than <j t> u o 0 0 of an inch in diameter. 
That is to say, it would require 750,000 of them to 
form a monad or a lymph granule, and millions 
upon millions to form a single colored blood cor¬ 
puscle; or, to express the matter in figures, not less 
than 27,000,000,000 to occupy the space of the 
smallest cell known to histologists To the micro¬ 
scopic expert, who bears this inconceivable minute¬ 
ness in mind, and remembers that the smallest cell 
bodies are xrftm of an inch, the smallest granules 
never less than tt 00 0 of an inch, and the minutest 
monads seen in such animal secretions as tears and 
saliva at least sniuu to r-Jion of an inch in diame¬ 
ter, it is not necessary to say that a new depart¬ 
ment in the study of living matter has been opened, 
and its molecular constitution probably verified. 
The value of this new department must be left to 
future observations. 

I have examined so far probably 50 specimens 
of albumen, as many colored corpuscles, and a 


TRANSVERSE SECTION ON LINEA.B. 


larger number of granules and monads, with a 
view to determine whether the points I have just 
described are universal to liying matter or merely 
special to certain compounds. In the fresh granu¬ 
lar matter of the brain I find these molecules (if I 
may so style them) somewhat larger than in albu¬ 
men. In the germinal spot of an impregnated 
egg, when examined immediately, I find them in 
rapid movement and constantly altering their 
relations to each other. Proper caution forbids 
that I should assume this new field to be molecular 
until tested by further and more exact calculations 
based upon experiment. All that I shall at pres¬ 
ent claim is the discovery of a new department in 
the direct optical study of vital phenomena. What 
may be the ultimate result to science of further 
researches, experimental and optical, it would be 
rash as well as premature to predict. It may be 
very properly stated, however, that the monad 
now ceases to be the ultimate known subdivision 
of living matter, and that unless there is a con¬ 
necting link between the monad and the molecule, 
the latter will be optically understood, and actually 
measured and described, before the nineteenth cen¬ 
tury is folded up and laid away in the great maga¬ 
zine of the past. 

F. G. Fairfield, A.B., Ph.D., 
Prof. Microscopy anti Microchemistry, Histology 
and Histochemistry, N. Y. College of Veterinary 
Surgeons, 205 Lexington Avenue. 


A Large Oil Pipe Line. 

An oil pipe line from the centre of the Bradford 
district to Williamsport, Pa., called the “ Tide 
Water Line,” has just been completed, and gone 
into operation. It is designed to relieve a large 
number of producers, by conveying the oil about 
100 miles to a connection with competing lines of 
railway. This is the first six-inch oil-pipe of any 
length yet laid. It weighs nineteen pounds to the 
foot, or almost fifty tons to the mile. The oil has 
to be raised over an elevation of twelve hundred 
feet, at a point thirty-one miles east from Cory- 
ville. From this point to Williamsport the oil has 
a fall of twenty-one hundred feet. With the appli¬ 
cation of four hundred pounds’ pressure to the 
square inch at the second pump station, the oil is 
driven to Williamsport at the rate of six thousand 
barrels daily. This is the lowest rate at which 
the lines will lie worked, and it is capable of doing 
considerably better. The line cost $800,000. 

Physical Action of Turpentine on Workmen. 

At a recent sitting of the Academy of Sciences 
of Paris, a paper on the subject was read by I)r. 
Poincarre, a professor attached to the Faculty of 
Sciences at Nancy, who has had occasion to study 
the effects of turpentine on 284 painters coming 
under his observation. From his researches in this 
direction, and from compar¬ 
ative experiments made 
upon various animals, Dr. 
Poincarre arrives at the con¬ 
clusion that the injurious 
effects produced by turpen¬ 
tine fumes can never be 
sufficiently severe to cause 
death, unless they be vola¬ 
tilized in an extremely con¬ 
fined space. Where there 
are free movement of the 
air and good ventilation, 
there need be no fear what¬ 
ever of fatal accidents from 
this cause. He further re¬ 
marks that the vapors of 
turpentine coming from 
difierent sources have not 
all the same energy; that 
of the French product, for 

jurious than those of Hun- 

pentines. Lastly, such evil 
effects as are produced are 
mostly in the cases of work¬ 
men unused to the trade, 
a very short time sufficing 
to case-harden or accli¬ 
matize them thoroughly. 
The most general form of 
indisposition met with 
among them, which may 
be directly attributed to 
the turpentine, are head¬ 
ache, watering of the eyes, 
coryza, cough, granulations 
on the larynx, and disor¬ 
dered digestion. 


Patent Contest End¬ 
ed. —After an interference 
lasting for four years, the 
Commissioner of Patents 
has granted a patent to R. 
Hoe & Co., of New York, 
assignees of L. C. Crowell, of Boston, for the 
combination with a rotary web perfecting print¬ 
ing machine of a web severing mechanism and a 
rotary sheet-folding machine, which invention is 
now used by the principal newspapers of the coun¬ 
try. It is understood that a number of New York 
newspapers, using one or another adaptation of 
this mechanism, manufactured by rival houses, 
will now have to settle with Hoe & Co. for the 
same, if indeed they do not have also to stop using 


The order of Knighthood has been conferred 
upon Mr. Bessemer, the inventor of the process 
which bears his name. 


Messrs. Siemens & Halske have, it is stated, 
invented what is called a differential lamp, by 
which the electric arc is divided in a manner hith¬ 
erto unknown. 


It is stated that paper has been successfully ap- 
plied as a material for brake-blocks. It is cheap, 
easily fitted, and while as effective as wood or cast 
iron, it does not injure the tires, nor throw off nu¬ 
merous fine particles of iron, which have been found 
a great nuisance on the New York Elevated Rail¬ 
road, in consequence of the rust. 
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The size of gears cut depends upon how coarse 
and heavy the work is. The general limit is from 
seven to eight inches in diameter. The best lathe 
o use it on is to, 2 o or 24 ind^swin^ Ucante 



low spindle, B. Through the latter passes a ta- 

along its slot, ’it may be readily 
placed over any desired row. The 
number of holes in each row is 
marked upon the face of the side 
clasp, F, directly over each series of 
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own houses I have long since dis- 

that the American lock, fitted with 


kets have to fear from the Ameri- 

naturally^sk'why the outside°of this 
lock is ground bright, when it is 
buried in the door, and never seen 
except it has to be taken out for re- 


that has to be discovered. In addressing such an in the previous eig 
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Kite so shallow a supposition; but I may lie per- all its aggravating , 
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of white metal, and is small and neat. This lock 
is only 2^ per cent, higher in price than the 


ole length of this room. The retail price of 
s English set is ninepence—the price of the 
1 is less than sixpence. The English 
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d made. The English “ Norfolk latch, ” on the 


yve shall jrnob is loose, the roses are china unreliable to otherjiand, is ill designed, uncomfortable in hand, 
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J. B.&J. M. CORNELL, 

Office, 131) to 143 Centre Street, New York. 

MANUFACTURERS OF 

IRON BUILDINGS, 

Iron Roofs, Fire-Proof Ceilings, 

Floors and Partitions, 

WROUGHT and OAST IRON BEAMS and GIRDERS, 

IRON DOORS, VAULT DOORS, 



WORK REQUIRED. 
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THE BISHOP 


CAPITALISTS, ATTENTION ! 


Eiitta Perclia Works, 

Original and only manufacturers in the 
United States of 

PURE GUTTAPERCHA GOODS 



422,424, and 426 East 25th Street, 


NEW YORK. 



S. BISHOP, Proprietor. 



try for seventeen years, its superiority is 



Every Variety of (Ma Perclia Goods. 



Crude G. P. Chips and Sheet for cement.. 


L, E. T1LL0TSBH Si C0„ 8 Dey St., New York. 
WILLIAM HESTON, 503 Chestnut St,, Philadelphia, Pa, 


W. W. MARKS, Supt., 

422 E. 25tli St., JST. Y. 


EA.QI.Ei TWmm GO, 

614 it 626 West Twenty-Fourth St, New York, 

Of Best Material and Warranted. 

till Tubes are fully tested and satisfactory. 

“THE ROSS MILL,” 

The Best Burr-Stone Mill in the World. 

Important Tests of lacMnery! 

A portobT e fl t dting Machines with Mills to run with light 


^ Mam,factu«reand Inventors are invited to send for par- 

37 Park Row, New York City. 

81 & 83 First Street, Williamshurgh, N. T. 

"Rliss & Williams, Brooklyn, N. Y. 

Manufacturers’ Panps, Catalaines, 

J. LLOYD HAIGH, 


'I'lj'I’O’c; 

p ‘“ rsc. 

OF EVERY DESCRIPTION, FOR 

PRESSURE REDUCER & REGULATOR. 

Wer 

No. 8i JOHN STREET, NEW YORK. 
Send for price list. 

THE 

AMERICAN SUBMERGED PUMP 

j|j|^ FORCE POMP. 

Wakefield aai Perfection Eartl Closets 

Arc the best. Pricer, *.o to Bo. 

HENRY H. 11. BI.OOMITEI.I), 

34 DEY STREET, N. Y. 


Grinding Mills. 

f>i«*©s 

®r genus siwrssi 

Send for an Instrument! 

Sum 

Pumping Engines. 

ZE3I. “W" ORTHXNGTON 

mmsim 



























